The K-Cl cotransporter KCC2 establishes the low intraneuronal Cl -levels required for the hyperpolarizing inhibitory postsynaptic potentials mediated by ionotropic g-aminobutyric acid receptors (GABA A Rs) and glycine receptors (GlyRs). Decreased KCC2-mediated Cl -extrusion and impaired hyperpolarizing GABA A R-and/or GlyR-mediated currents have been implicated in epilepsy, neuropathic pain, and spasticity. Recent evidence suggests that the intrinsic ion transport rate, cell surface stability, and plasmalemmal trafficking of KCC2 are rapidly and reversibly modulated by the (de)phosphorylation of critical serine, threonine, and tyrosine residues in the C terminus of this protein. Alterations in KCC2 phosphorylation have been associated with impaired KCC2 function in several neurological diseases. Targeting KCC2 phosphorylation directly or indirectly via upstream regulatory kinases might be a novel strategy to modulate GABA-and/or glycinergic signaling for therapeutic benefit.
Modulation of KCC2 activity underlies dynamic changes in neuronal Cl
-homeostasis and GABAergic signaling during development and in disease Fast synaptic inhibition in the adult central nervous system (CNS) is chiefly mediated via GABA A Rs and GlyRs, which are ligand-gated Cl -channels cf. ] i remains high and GABA A R activation results in a depolarizing rather than a hyperpolarizing response in these cells [8, [11] [12] [13] . These depolarizing GABA A R-mediated responses affect early network activities [14] and activity-dependent synaptic changes required for neuronal migration [15, 16] and circuit formation [17] [18] [19] . During postnatal brain development, increased functional expression of KCC2 is associated with a change in GABA-and/or glycinergic signaling from depolarizing to hyperpolarizing [8, 10] . Indeed, without KCC2, the inhibitory strength of GABAergic signaling is compromised and may result in increased membrane excitability [20] [21] [22] . Genetic deficits in KCC2 expression, as seen in Caenorhabditis elegans [23] , Drosophila melanogaster [24, 25] , and Mus musculus [21, [26] [27] [28] , result in the development of network hyperexcitability.
In the mature CNS, depolarizing GABA A R-mediated responses are often associated with pathological enhancement of excitability [29] , although some populations of neurons exhibit these responses normally [30] [31] [32] [33] , even in the absence of an activity-induced intracellular Cl -load
